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I read with interest the review entitled ‘‘Is atherosclerosis
fundamental to human aging? Lessons from ancient mummies’’
published by Clarke et al. [1]. The analysis of atherosclerosis in
ancient Egyptian mummies was interesting as well as the mention
of the parasitological results obtained after Nakht mummy
autopsy. The original results were published in the Canadian
Medical Association Journal in 1977 [2] and have been quoted many
times. Clarke et al. [1] had the possibility to publish again the
pictures obtained at that time and particularly the picture of a
Trichinella cyst (Fig. 6C). However, despite the opinion of de Boni
et al. [2], there is no convincing evidence that this cyst could be due
to Trichinella. No worm remains are visible inside it. This cyst could
be a Taenia solium cyst and this hypothesis, as discussed in
the original paper, is supported by the presence of Taenia eggs
in the intestinal lumen of the mummy. The use of ﬂuorescent
antibodies would have been helpful for the precise identiﬁcation as
reported by Bruschi et al. [3] who identiﬁed cysticercosis in an
Egyptian mummy but this could not be performed in 1977.
In addition, there is certainly a mistake in Fig. 6D. The legend
describes this picture as ‘‘Plasmodium falciparum identiﬁed by
antigen immunoassay. This image was not found in Nakht but is a
representative image of the parasite’’. What can be seen is a
worm, probably a pinworm, but not Plasmodium which is an
intracellular protozoan! As a matter of fact, Cockburn reported in
1981 [4] the presence of Plasmodium antigens in the spleen of
Nakht but, I do not understand how this picture of a worm could
prove anything.
Diagnosing Trichinella in mummiﬁed tissues appears difﬁcult as
this parasite lives in muscular cysts surrounded by a collagen
capsule and could probably not support the taphonomic processes
of mummiﬁcation. The use of ﬂuorescent antibodies or DNA
ampliﬁcation could prove the infection but this was not the case in
this unique description of a possible Trichinella cyst in an Egyptian
mummy. Trichinella has a worldwide distribution [5] and certainly
existed in ancient Egypt as it still exists in modern Egypt and could
have affected the ancient population but the deﬁnitive proof will
be difﬁcult to be given. Finally, Clarke et al. [1] suggest that
atherosclerosis could occur prematurely in patients with inﬂam-
matory disease. During the systemic phase of the disease,
Trichinella induces a general vasculitis with facial edema, cutane-
ous rash, and subungueal hemorrhages which can be complicated
by encephalitis and myocarditis [5]. A possible link between
premature atherosclerosis and trichinellosis could be suspected
and should certainly deserve additional studies.0914-5087/ 2014 Japanese College of Cardiology. Published by Elsevier Ltd. All rightsReferences
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Heavy parasite burden in an Egyptian mummy
We thank Dr Dupouy-Camet for his comments regarding our
contribution ‘‘Is atherosclerosis fundamental to human aging?
Lessons from ancient mummies’’ [1]. The prevalence of athero-
sclerosis found in the mummies we investigated was striking, and
it naturally leads to the question of whether cardiovascular disease
is inherent to the aging process, acquired through lifestyle choices
and living circumstances, or both. One hypothesis that we are
pursuing is the role that chronic inﬂammation plays in the
development of atherosclerosis. In an effort to demonstrate the
heavy infectious burden under which many ancient civilizations
lived, the article highlights the autopsy ﬁndings of Nakht, a teenage
Egyptian weaver who lived during the last century of the New
Kingdom. Nakht was mummiﬁed naturally by means of the dry
climate of the Nile Valley without use of the typical Egyptian
embalming practice. In their extensive multiday autopsy of Nakht,
de Boni and colleagues were able to show evidence of multiple
infectious agents in Nakht’s mummiﬁed corpse [2–6]. reserved.
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rehydrated the mummiﬁed tissue using a 1:1 water–glycerin
solution for 24 h and then a 10% formalin solution for another 24 h
before embedding the tissue in parafﬁn wax and cutting the tissue
in 10 mm sections [2,6]. They evaluated the possibility that Nakht
had evidence of a particular parasitic infection based on
visualization of a small cyst on the border of intercostal muscle
‘‘having the appearance of a parasite’’ which could just be seen by
the naked eye. Distinct identiﬁcation of worm remains within the
cyst was not discussed and thus made the identiﬁcation of the
speciﬁc causal parasite difﬁcult. Whether the worm that once
resided in this cyst disintegrated over the 3100 years since his
death or was lost during subsequent analyses is not known. de Boni
and his team concluded that this cyst was Trichinella spiralis. As
stated by Dr Dupouy-Camet, recovery of Taenia eggs in Nakht’s
intestinal lumen described by other authors participating in the
autopsy [4,5] raises the possibility that the cyst on the border of the
intercostal muscle could also represent the larval form of Taenia. de
Boni et al. concluded that the cyst represented T. spiralis based on
its size compared to the surrounding muscle ﬁbers. They stated
that the cyst size typically seen with Taenia is larger both in overall
diameter and when compared to the surrounding muscle ﬁbers.
The size of a cyst containing T. spiralis is more appropriate when
compared to the size of the adjacent muscle ﬁbers. We concur with
Dr Dupouy-Camet that using present-day DNA ampliﬁcation tools
or immunoﬂuorescent antibody staining could have aided in the
identiﬁcation of the causal agent of this cyst and the available data
from 1974 do not allow a deﬁnitive determination of whether the
cyst represented T. spiralis or Taenia species.
We appreciate Dr Dupouy-Camet’s statements regarding the
vasculitis caused by Trichinella and its potential link to atheroscle-
rosis during the systemic phase of infection. This and other
infectious agents will be investigated in our pursuit of potential
novel etiologies of atherosclerosis.
In addition to parasitic infections, Nakht’s spleen showed
molecular evidence of Plasmodium falciparum after additional
analysis was performed by Cockburn et al. as described in Millet
[6]. The image in Figure 6D was meant to represent a livePlasmodium organism since microscopic evidence of these organ-
isms in mummiﬁed tissue is not possible. On further review we
acknowledge that this representation is incorrect and appreciate
Dr Dupouy-Camet bringing it to our attention.
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